Abstract-To date, one of the few comprehensive indicators for the measurement of food security is the Global Food Security Index (GFSI). This index is a dynamic quantitative and qualitative benchmarking model, constructed from 28 unique indicators, that measures drivers of food security across both developing and developed countries. Whereas the GFSI has been calculated across a set of 109 countries, in this paper we aim to present and compare, for the Middle East and North Africa (MENA), 1) the Food Security Index scores achieved and 2) the data available on affordability, availability, and quality of food. The data for this work was taken from the latest available report published by the creators of the GFSI, which in turn used information from national and international statistical sources. MENA countries rank from place 17/109 (Israel, although with resent political turmoil this is likely to have changed) to place 91/109 (Yemen) with household expenditure spent in food ranging from 15.5% (Israel) to 60% (Egypt). Lower spending on food as a share of household consumption in most countries and better food safety net programs in the MENA have contributed to a notable increase in food affordability. The region has also, however, experienced a decline in food availability, owing to more limited food supplies and higher volatility of agricultural production. In terms of food quality and safety the MENA has the top ranking country (Israel). The most frequent challenges faced by the countries of the MENA include public expenditure on agricultural research and development as well as volatility of agricultural production. Food security is a complex phenomenon that interacts with many other indicators of a country's wellbeing; in the MENA it is slowly but markedly improving.
I. INTRODUCTION
HE World Food Summit of 1996 defined food security as existing "when all people at all times have access to sufficient, safe, nutritious food to maintain a healthy and active life" [1] . Commonly, the concept of food security is defined as including both physical and economic access to food that meets people's dietary needs as well as their food preferences. Food security is a complex sustainable development issue, linked to health through malnutrition, but also to sustainable economic development, environment, and trade.
To date, one of the few comprehensive indicators for the measurement of food security is the Global Food Security Index (GFSI). This index is a dynamic quantitative and qualitative benchmarking model, constructed from 28 unique indicators, that measures drivers of food security across both developing and developed countries. Whereas the GFSI has S.D. Garduño-Diaz is with the American University of the Middle East, Kuwait (phone: +965-975-69-147;e-mail: sara.gardunodiaz@aum.edu.kw).
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been calculated across a set of 109 countries, in this paper we aim to present and compare, for the Middle East and North Africa (MENA), 1) the Food Security Index scores achieved and 2) the data available on affordability, availability, and quality of food.
The regional analysis of food security is paramount because it highlights commonalities that are often present and provides points for comparison in order to understand the dynamics of food security. In regions that include countries with varying economic systems, policies, agricultural infrastructures and nutritional standards, as does the MENA region, the gap in food security between the best and worst ranking countries is wide and broadening.
II. METHODS
The data for this work was taken from the latest (2014) report published by the creators of the GFSI, which in turn used information from national and international statistical sources made up of over 11, 000 data points that impact food security. For a detailed description of the methodology see the corresponding publication [2] . The twelve MENA countries comprised in this paper include Israel, Kuwait, United Arab Emirates (UAE), Saudi Arabia, Turkey, Tunisia, Jordan, Morocco, Egypt, Algeria, Syria and Yemen. The GFSI for the MENA countries has been calculated over three consecutive years with the exception of Kuwait and the United Arab Emirates which were only added to the 2014 calculations.
The affordability category explores the capacity of individuals within a country to pay for food and the relative costs they may encounter under normal conditions and during food-related shocks. The availability category assesses the factors that influence the supply of food and the ease of access within a country, including the internal capacity to produce and distribute food. Finally, the quality of food category looks at the nutritional quality of average diets and the food safety within each country. A detailed list of how these categories are defined according to the various indicators employed is presented in Table I .
III. FINDINGS
According to the 2014 Global Food Security Index, MENA countries rank from place 17/109 (Israel) to place 91/109 (Yemen) with household expenditure spent in food ranging from 15.5% (Israel) to 60% (Egypt). Eight of the twelve countries in the MENA improved their scores from last year whereas a declined was observed for Egypt and Tunisia whose score fell by -2.9 points for each from 2013 to 2014. However, with resent political turmoil in some of these countries the ranking is likely to have changed. Economic Within the MENA, Kuwait and the UAE rank second and third in overall GFSI score. Their high scores were driven by marked performances in affordability with both countries scoring above 80 points.
A. Affordability
Lower spending on food as a share of household consumption in most countries and better food safety net programs in the MENA have contributed to a notable increase in food affordability. Further, many countries have also benefited from a decline in wheat and rice prices (2 and 14% respectively) from 2013 to 2014. Certain MENA countries (i.e. Kuwait and the UAE) have the advantages of their oil endowments, helping them increase their affordability scores. Arab countries are the largest importers of cereal in the world. Most of the countries in the MENA region import at least 50% of the food calories they consume whereas small Gulf countries (Bahrain, Qatar, UAE, Kuwait, and Oman) dependent almost completely on imports for staple foods [3] . The MENA region is encountering steep spikes on food prices. This increase in food prices is partially due to competition for the same food products (wheat, corn, soybeans, animal protein) from other areas of the world (i.e. Asia) where incomes are rising and the demand for more calories is setting off. Besides threatening the well-being of those already living on meager resources, the food price increases have amplified the number of poverty-stricken people by millions in less-affluent MENA nations.
To relief social pressures, all MENA governments, but in particular Egypt and Jordan, try to counterbalance rising food prices by having spent roughly 22 billion USD on food subsidies in 2011, according to estimates by the International Monetary Fund [4] .
B. Availability
The region has also however experienced a decline in food availability, owing to limited food supplies and higher volatility of agricultural production. Throughout the MENA a poor performance in corruption and political instability hinder food security. Furthermore, the civil war in Syria is estimated to have already caused more than 3 million people to seek refuge across the borders [5] . Jordan, a country of 6.3 million inhabitants, is heavily overburdened with more than 600.000 Syrian refugees forcing an increase of its food imports [6] .
Of those Syrians leaving the country and those being internally displaced many can be expected to have contributed to the agricultural sector prior to the conflict. Those farmers, traders and salesmen are now missing, disrupting various crucial pieces of the food supply chain. To what extent and for how long this can be compensated for is questionable, given that the World Food Program already had to cut back its food assistance operations in Syria [7] due to a lack of funding.
The heavy reliance of the MENA region on imported food is set to increase even further according to the International Food Policy Research Institute [8] . Its estimates show a slow rise in the production of cereals which cannot keep pace with the rapid rise in demand. These differences can arguably be blamed on population increase and higher per capita consumption.
C. Quality of food
In terms of food quality and safety the MENA region has the top ranking country (Israel). The rest of the region ranks moderately in all food quality indicators. This category explores the general quality of food supplies, based on the concept that food security requires access to nutritious foods that meet the required dietary needs of an individual. For this indicator the average diet was examined or variety, micronutrient availability and protein quality.
Diet variety (diversification) in the GFSI measured the proportion of non-starchy food out of the total dietary energy intake. It has been suggested that diets with lower percentages of starchy-foods (cereals, roots, tubers) tend to be more affecting the life quality in the MENA region [12] . While research has not yet linked obesity to food insecurity in a definitive manner it is very likely that some form of relationship exists. For the time being the obesity variable is considered in light of the growing prevalence of obesity.
V. CONCLUSIONS
Food security is a complex phenomenon that interacts with many other indicators of a country's wellbeing; in the MENA it is slowly but markedly improving. This conclusion may only be a mirage however, if one takes into consideration the growing threat of climate change that has a mostly negative impact on the region's water reservoirs. Iran, albeit not on the index, is a prime example, as demonstrations against water shortages appeared in numerous cities in 2014 [13] . As fellow MENA countries are similarly arid, this phenomenon is likely to spread with the impacts of climate change intensifying [14] .
In addition, individual threats to countries, such as civil strife as in Syria, Libya, Yemen, Iraq and the Sinai Peninsula of Egypt; and disputes over dams, as between Ethiopia and Egypt or Turkey and Syria, are likely to pull down the performance of the MENA countries in terms of food security. Of the seven MENA countries not present in the GFSI, namely Iraq, Iran, Lebanon, Libya, Oman, Palestine and Qatar, three (Iraq, Libya and Palestine) are experiencing frequent bouts of conflict that negatively impact food security.
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